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Abstract 

PROBLEM TO BE SOLVED: To avoid generation of cracks in solder reflow, when a semiconductor 

device is mounted. 

SOLUTION: A semiconductor element 8 is bonded to a lead frame 5 via film y organic material 1 , where 

the water absorption is less than 1 .5 volume %, the saturated water absorption is less than 1 .0 volume 

%, the remaining volatile component is less than 3.0 weight % or the elastic modulus at 250 deg.C is 

less than 10 MPa. 
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[0 0 3 9 ] 7^/^t«^'*>7^^2 5 
0°CtCidJ7 6»tt^^ 1 0MP a «TO 7 sVJ^&i&m 

-rn*i\ 150-250^ «fbj o . 1 »w± 2 s? 

/E7^ 0 . 1 — 4 g f /mm 1 (O^kt^X'^^f # >x 
-f>^Sr?7V\ +»/^tr-/U5*£t (W*.tf, 0. 5Kg 
f /5 X 5 mm^ty^'j^JiCD&S) $rfH:H^T^ 
60 

[0 0 4 0] 


10 


20 


30 


40 


t*fipfl?3 I 1.7 9 6 6 ^ 
12 

Hi:*i^t, tf'J-fSKAii, I, 2- (ai^u^) ^ 
5 -yVf/U7x^) y ^>t^b^tfSn-5^N 

s K-cfco , *y>r s KB»i. 1, 2 - tr 
* ( h y > y f^- h^Tkfe) h, 4' -^7;/-;7 

y-r $ Kcii, 1 , 2 - f ^ ( h y y y x 

— h&*1*) i tT* (4 -T ^ y - 3 , 5--/070 
tr/u7x^/u) y *>'i/^^b£/S;$i^6* , y $ KT-*> 


50 


y-f ^ KDIi, 1, 2- f * ( h y 

y y -r- H£*1*0 t 2, 2 - tr* [4 - (4 - r ^ y 

tr* ( f y y y T-hm?km axv^ 1 , 1 0 - (xa 
y^u» tr*^ ( h y y y -r- kjbtk*) ^^^^^^ 

*t2, 2-tf^ [4- (4-7^/7x^y) ^ x 

V 4 ^ KFti, 1 , 1 0 - y ^ u» tr ^ ( h y 
y y h*ffi7k^) t2, 2-t^^ [4 - (4-r^y 
7jL/*is) 7x-/U] ^o/^i^b^/SSW^ 1 ; 

[0041] <ns£0 r 'ii >* iscir-r* y -< ? kioo 

gat^^^^v-WJIg 1 0 gK, *«S«t2 8 0 gSr^D^L 

[0 0 4 2 ] !OgI7-7a:^t U77>f/UA (OP 
P7^/WA;Z«ljif*^y7 , Pt , l/y) JiUl^XU Sft 

[0 0 4 3] !)-K7l/-A0)^y±|C % 1107^/1^ 

Attta^^yf-f v^ttSr 1 6 otTJMff.L-CteW 
(7, 7^vA«ta^*yf^ v^'W$rfl£t)f1-*7/cy 
- K7 l^-A^, 300 °C X JE771 2. 5gf/m 

gjp°D*CEL-9 0 0 0) T'*-^KU 4^&&K£ 
©SitL^c (QFP (Quad Flat Package) siyfr—i?l 
4X20X1. 4mm, f ^7*^X8 X 1 Omm, 4 
27D>f y — K7 1/ — ^) 0 

[0 0 4 4 ] £t±&0^ig{fcgBar 8 5°C, 8 5%RH 

^ti^ti^^r- 1 6 8WBj*aaL3ta, i Ry7D- 

tPT2 4 0°C, 1 0f»JQ«ft-r5o 
[0 0 4 5] t^ft, ^aUfSSKa:^ y ai^^/Hltilir- 

■CHSLT, ft^iai) D7d-^77^^£^ (%) 
^^'J^L, Wy^P-^^tlfcffffiLfc,. 

[0 0 4 6 ] ( y 7 o — ^ 7 > ^£0%^$5c/^l^tSt) X 

l00 = y7D-^7y^5g4^ (o/ 0 ) 


( 7 ) 


13 

ISSttsfc^ttK rait'-*— vuj 

[0 0 4 7 ] 


I 1 7 9 6 

1*1 


[« 1 1 


R1 






n o . 

*' 

AgSS 
dU) 

<%> 


1 

*' »M A 

8 0 

2 . 0 

1 0 0 

2 

i'lfU'B 

a o 

1 . 9 

1 0 0 

3 

** 'J < I V C 

a o 

i ft 
1 . o 


4 

*" •) < 5 K D 

5 2 

I . s 

0 

5 

*' l J 1 : r E 

6 0 

1 . 2 

0 

6 

*• «J 4 \ V E 

0 

1 . 0 

0 

7 

*• '] < I V F 

6 0 

0 . 9 

0 

8 

<|f * }' F 

0 

0 . 8 

0 

9 

*" H i K F 

4 0 

0 . 7 

0 

1 0 

*" 1 < s . K F 

8 0 

0 . 4 

0 

tt *l 

48 V -Xf 

1 . 7 

1 0 0 


[0 0 4 8] «7K*»IS#tett, o¥fi0il"9 r4>5o 5 
0 x 5 0 mm(0^# J<7)7^/UA5rtV7>i: U 

M2 t-T^o 


[0 0 4 9] [ (M2-M1) / (Ml/d) ] X10 
O =55** (vol %) 


[0 0 5 0] <Htt«2>*2K*t-#yW' S Ki 0 0 

[0 0 5 1] I^gX7-^^^rt !J77-fyUA (OP 
P 7 /UA : Z.MiJ£## y 7*n tT U» il^IL, £H 

[0 0 5 2] U — K7 l/ — AO^ :/_LUl, ^2(D^^/U 


— A — % No. 1-6 jo£0=tt|£ff<lT'(3\ r&«3 0 
0°C S GE^I12. 5g(/mm\ W5fR No. 
7 — 1 OT'li, r££2 3 0°C, fE?l 0 . 6 g f /m 

6j o D B ^C£L-9 0 0 0) T'^-^KU ^«f£^K£r 
30 KiaL/c (QFP^^-^14X20X1. 4 mm, 
f-x7 , t^X8X10mm, 4 27d^U-K7U- 

[0 0 5 3 ] itih»«>*8H«fiBSr8 5°C % 8 5%RH 

^tiaatissf-ci 6 8 urates LfcflL ir^d- 

<^T'2 4 0t), 1 0 8?AD 
[0 0 5 4] toft, *«#8IS:*y3:^r/HttKt 

T'SI^LT, ft«l:J:H7P-^7 2/^«t* (%) 

40 [0 0 5 5] (y7D-^7^WB»/RRS) x 
100 = ^70-^7^ (%) 
l¥ffi*Sm^^2lc^-r e <£*s, IB'*— * Hi, &±Litf& 

[0 0 5 6] 
[«2] 
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( 8 ) 

m2 


ttttm 3 1 1 7 9 6 6 ^- 
16 




& ffl© ?fl 3* 


□ 0 . 

i* 'M * K 

(Ttl> 

(30 

a ±& (%) 

1 

♦ 1 1 ■» r a 

8 0 

1 - 7 

1 0 0 

2 

'J < : K B 

o U 

1 . 5 

1 0 0 

3 

■) { : y c 

o U 

1 . 4 

1 0 0 

4 

** 'M5K D 

8 0 

1 . 0 

0 

5 

*' ») { : f 0 

6 0 

0 . 8 

0 

6 

** ') <i y 0 

4 0 

0 . 5 

0 

7 

*■ •)< < y F 

0 

0 . 5 

0 

8 

** 'HU' F 

6 0 

0 . 4 

0 

9 

** «h$ r p 

5 2 

0 - 3 

0 

X o 

*• >j < \ y f 

4 0 

0 . 2 

0 

tt & n 


1 . 2 

1 0 0 


Mfi£r#J^LM 1 <t-T-5o *V7VuSr8 S'C, 8 5%R 
[0058] [ (M2-M1) / (Ml/d) ] X10 

o ^mmi&m (v o i %> 

kit, «Sfn»««P6r*ffiLrt: Q d rt7-r^A«*«^ 
[0 0 5 9] <3S«^3 >#»>f S KF 1 0 0 g&t*x 
14 0 g, v-^ o^^-fr/ ^ 1 4 0 g &toz.Xt§P&£-& 

Z 0 «»7 4 g Sr/n*.-c\ ft<flt#U JS-u: 

[0 0 6 0] :«|I9-^^t LiT^^ybA (QP 

S«»*£»«W>*-C8 0°C^<b l 2 0°C 1^0** 

-f^^r'-O^^-fyUASrMitLfco fcfcfU 120^ 
J: f9 K«ffia^i«^»'&t-IJ, OPP7^1/AJ:T'8 0 


[0 0 6 1] y - K7 U — ACO^ y±i^, f 3(07^/W 

A—, 2 3 0t\ 1X^0. 6 g f/mm', 

v^'erttv\ ttitW (0£<b/*X£#5£#ti:£L Sd°d^ 
30 CEL-9000) -C*— /UKU t 
(QFP/^^-yl 4 X2 0 X 1 . 4mm, ?-y7' 
NX8X10mm, 4 27D/f !l — K7 U — A) 0 
[0 0 6 2] it±ao^an^KKer8 st:, 8 5%RH 

[0 0 6 3] t<D«, *W»:J£KSr* U x^r/uTOT' 
T-a^LT, Wl:J;Dy7D-^7 7^^ (%) 

40 [0 0 6 4] (!l7n-^7y^84ft/l«!l[) X 

100 = U7d-^7-y^f^ (%) 

[0 0 6 5] 
[S3] 
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( 9 ) 

«3 


3 1 1 7 9 6 6 3- 

18 


0 0 . 

if- m in wtr 
k K K K 

j# s& M 

H t* BE S» 4* 

TT ff ?t 71 

7 i ft L ^ 

D 70 ■ 

9 7 1 9 


(C) 

<# ) 

Ut*> 

i* IV 


K (5) 

1 
1 

r n 

O V 

3 0 

6 . 5 

& 0 

1 

0 0 

2 

10 0 

*> 


*, n 

7} *J 


0 0 

3 

10 0 

4 


<D V 

i 
i 
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10 0 

1 0 

1 ft 
o O 



8 0 

S 

I 0 0 

3 0 

3 . 5 



6 0 

6 

1 2 0 

1 0 

3 . 0 

ft l, 


0 

7 

I 2 0 

7 5 

2 - 2 



0 

8 

1 4 0 

1 0 

2 . 0 



0 

9 

1 6 0 

1 0 

1 . S 

ft u 


0 

1 0 

14 0 

6 0 

1 . 2 

ft u 


0 

1 1 

1 6 0 

3 0 

0 . 7 

ft u 


0 


£ V * X I 

15.0 

* 0 

1 

0 0 


I. 


[0071] U-K7 U — ACO^yi:(C % a 4 (7)7 -f /U 
7 — 0 0^, 12. 5 g f /m 

^-o^fr^ itihtt (eiMb*x*«i*£tt», 

ig o ° n i&CEL-90 0 0) T'^-^Kl, ¥>£#^E£r 
BligLfc. (QF P^y^-^l 4 X 2 0 x l . 4 mm, 
fy7'WX8X10mm, 4 27o>f !)-K7U- 

[0 0 7 2] ttlk&<0*Wff!S«Sr 8 5°C, 8 5%RH 

(otiiatia**^ i e 8 elites ufcSL i r y 7 □ - 

*pT-2 4 0°C, lO&hm-tZo 
[0 0 7 3] *»#SI«:*5i^fyHltJlit 

r-SaSLT, W:J;H7D-^-y^l'? (%) 
Srffl3£U By ^o — ^ 7 y ^te£i¥ffiL/Co 

[0 0 7 4] (!)7P^^7J/^8tR/»8S) x 

1 o 0 = II — 9 7 y (%) 

[0 0 7 5] 
[*4 ] 


[0 0 6 6] affflHS»W2E*-j!feta, of<Z>ii9T*> 
6o 5 0 X 5 0 mmO^^^^^yUZ^W^^*'^ 

itu ^^^fcj»M»nitiffiflr i f , -c2 o ot:2B#rai 

hUWS'ik. fffibXM2<bL, [ (M2-MI) /Ml] 
X 1 0 0 =«ffl«B# (w t%) 
at, «ffflB6#«rWtHLfc. 

[0 0 6 7] <HJte0*]4 >*y-< 5 KD1 00 z&Xf*- 
#**>t*MBi 0 glc ^tLXy^/^th7^ K 30 
140 g, c/^ p^^fy v i 4 o g 5r^o^TgAf cfit 
S e ::C, «»7 4 gSr«lx.-C, ft<Ht#u W-K 

[0 0 6 8] :OiI!7^7Sr^t!J77-f/^ (OP 

p y^/UM, : - «iii#3}?y v'o t*u» JtlwifcXU 3ft 
*«Bt*l£«MW*T8 O-C^fc 1 2 OTC<DiftflEK»0tt 
It, BttESrflHBtt«$i*-, * 5 UlTM-tf -< K(*«3W 

[0 0 6 9] fcfc'U i2 0tJ:D6:MS^a^^ 

CIl O P P 7-f ;UA±T8 01C3 0»K»Jttli, 40 

[0070] ^K»a*ti±, 
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( 10 ) 


mtm-j i 1/9 6 6^- 

20 


no. 


& 1.9 ra 

** i K CO 



) 


f£ Ifl^i (I) 

R£ £ (X) 

1 

8 0 

3 0 

3 0 

1 0 0 

2 

1 0 0 

2 

2 2 

I 0 0 

3 

1 0 0 

1 0 

1 7 

9 0 
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1 2 0 

1 0 

1 0 

0 

5 

1 2 0 

7 5 
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0 

6 

1 4 0 

I 0 
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0 

7 

1 6 0 

3 0 
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0 



•X\ 

4 0 

I 0 0 


ioo7 6] *v K*a*as^*ifett, oaroao-cfc 
$k?<<tf*r<< ^f'ttx-mmL. t^TVufetfrsu « 

<D(«S^ (%) t U3t« 
[0 0 7 7 ] <HSE«5 >^5(C7n-r^'J^ U'100 
gM'^^^llliiOgl:, *«BB£2 8 0 gSrAax. 

[0 0 7 8] :^I!7-^5r^ty77-{/^ (OP 

[0 0 7 9] ::t'f-/«lt ¥Wf*3RiF-3r3t«rtt 

[0 0 8 0] ll-h^U-AO^yiC, 8 507^1/ 


7 ^ /u At^wm *V ^VfVy SrBi 9 (t «t fc y - K 

a— % No. l — 5 (:oi>t(i, i£g3 0 0t, 
J£2l 12. 5 g f /mm 1 , WHJ5S?-C\ No. 6-1 
20 OiCO^Tli, i&g2 3 0°C, GE7}0. 6 g f /m 

Sp°Qi£ C E L - 9 0 0 0) W-^KL, ^^^^Ser 
^ if L/C (QFPa^-/14X20X1. 4mm, 
f77't^'8Xl0mm, 4 2 T n U — K7I/- 
A) . 

[ 0 0 8 1 ] itlH4<0*«*KKer 8 5°C, 8 5%RH 
otlfitlSS^-Ci 6 8B#BB»aLfcf4, IR'J7p- 
JtPX'2 4 0t, 1 0£M>Qj»i-5 o 
30 [0 0 8 2] -£<D?jL ¥«#KH£* y ni^x/umfl&T' 

taSLT, ftSl:iH7o-^7^*3fe* (%) 
SrSHEU BiU 7d-^7 * *«fcSrI¥flSLfco 

p— ^ 7 *y (%) 

[0 0 8 3] 
[«5] 


21 


( 11 ) 

g5 


*f M"S3 1 1 7 9 6 6 * 
22 




t* 


no. 


AgSft 

(kgf/ 

R£* (X) 



CirtX) 

5 x S l D f 7 7* ) 


1 

*' 'H i^' B 

8 0 

0 . 2 

1 0 0 

2 

V »H5K C 

8 0 

0 . 3 

1 0 0 

3 

*' 'HU* A 

8 0 

0 . 4 

8 0 

4 

V 'MiK D 

8 0 

0 . 5 

0 

5 

»M SK F 

8 0 

0 . 7 

0 

6 

*' *H\V F 

0 

0 . 8 

0 

7 

ft' UiV F 

3 0 

1 . 0 

0 

8 

** ym* F 

2 0 

1 . 5 

0 

9 

ft' IfiK F 

4 0 

> 2 . 0 

0 

I 0 

ft' <MU" F 

5 2 

> 2 . 0 

0 


[0 0 8 4] e— ^g(Jo?£OJ: LtSIS 

-r^XI^&BH'lC, 5X5 mm<7):*:£ £<0>y ^^f-y? 

A^T'fg^r L/cl)COer, 2 4 O'CO^^tz, 2 0 fj?fii]* 
»U E12 ICTjVrj: ^yv'a^y-^fflv^ 
X, KI£i£®0. 5 mm/^Tt'-/uM^i^L^o 

fl&^VsK^-f 2 3I1U-K7U-A, 2 4tt 

^yi/a^-^ 2 5Ji«ftffiT^^ 0 wO*!^ 
B2 4 0t, 2 0f>PB l 1(C^LTSy'£Ufc7)^ 
Sco{£/B @ fle>|c J: o T*«{£l£E£*Jl|^-r 5 ****** 

[0 0 8 5] < HifeCT 6>^H; KElOOg 
#*->«MBl 0 glc, *«Stt2 8 0 g fr/n*.T»»£ 

[0 0 8 6] ~CD^X*7 — + y (OP 

P7>f/UA ; -WlSi*^^ 7*DfU» iClIU !R 


[0 0 8 7 ] y — K7 A(7?^yjb(c:, ^6W7C^ 
t0 7-f/UARtB^^7-f V^WS: 1 6 OtT))0^ 
Bitti-J\ 7^uA«^V>f>'7V ^ftt&teVttrt 
tzV— K7l/-^ t 0 Ot, J£?7 12. 5 g f 

/mm\ B*M5fjrC\ ^ig^^T * ^ h U 7>T 

£L fStS)i& CEL — 9000) *igf*& 
■ SrHifiLfc (QFP/<j/^-^14X20Xl. 4m 
30 m x f j/WXSXlOmm, 4 27n^!i - K7U 
-A) D 

[0 0 8 8 ] tt±ao*3J»J6BSr8 5^ 8 5%RH 
(■OtlftlSSS^-C 1 6 8«fHttilfc)i, I R'j7o- 
^T'2 4 0^ 1 0S?ADBR-f So 

[0 0 8 9] ^cq?&, ^«»^ffi§r^ y ^^x/u«!fliT' 

t'iSLT, fcifelcj:!? y 7d-^7^M? (%) 
»U By — ^7 ^^t4Sr*ffflLfco 
(!)7D-^7y^Oj54ft/R»ft) xi00 = U7 

40 P-^7y^J5t* (%) 

[0 0 9 0] 
[*6] 
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( 12 ) 
S6 


3 1.1 7 9 0 6 ^ 

2-1 


n o . 

7<H 
GO * o' 

11 H X (D ID 

7 < JU 

<n m tt 

It 0 

f 7 7' 

09 1 f .V 
n n x o o 

fir 

<D SJ « 
■ n 


•J 7 o - $ 7 t 9 
£ $ 


1 

IMI3 

1 43 

3M0 

80 


1 00 


2 

1 0 x I 2 

1 2 0 

8* I 0 

30 

<fe 0 

1 00 


3 

9x|l 

99 

8 x l 0 

80 


I 00 


4 

9X10 

90 

8*10 

30 

h o 

70 


5 

8XM 

88 

8X|0 

80 


60 


6 

8X10 

80 

8X10 

SO 

ft t 

0 


7 

8X9 

7 J 

8X10 

80 

ft L 

0 


8 

7X10 

7 0 

8X10 

80 

ft L 

0 


9 

8X9 

7 2 

S x I 0 

80 

ft u 

0 

1 

0 

6 XS 

4 8 

8X10 

8 0 

ft L 

0 

1 

1 

5X7 

3 5 

8X10 

8 0 

ft L 

0 

i 

2 

4X6 

24 

8X10 

80 

ft L 

0 

1 

3 

3X5 

1 5 

8 *\ 0 

80 

ft U 

0 

1 

4 

2 X4 

8 

R X 1 0 

8 0 

ft L 

0 


[0 0 9 1 ] <3£*S0»J7 >#MU'F100 g&O'^ 
^^->TOi O glc, 2 8 0 gSrAoiTSWS 

[0 0 9 2] rO^I9-^S:^t U77-{yU^ (OP 

^7 



7 ^ ;u 


7 4 >V U 


>y fk fr 

e - ;m k 

no. 

** niy 


» & * 

& fit 


<igf/ 



<»t*) 

fWPa) 

(C ) 

(gf/BH 1 ) 

5x5BBf 57* ) 

1 

*" 9<U* F 

6 0 

I 0 

2 3 0 

2 . 0 

> 2 . 0 

2 

** H<lh' F 

4 0 

2 

2 3 0 

2 . O 

> 2 . 0 

3 

** If 5 y F 

0 

1 

Z 3 0 

2 . 0 

0 . 8 


[0 0 9 3] V — K7 U — ACO^y±(^ % ^7(7)250 

[0 0 9 4] 
[*7] 


[0 0 9 5 ] 7 J AW t49* (M Pa) : («) 

»tl£r*I3£U 2 5 0°C(c^H5Pf^#t4^E' £r*Ptl 


[0 0 9 6] 

[«W<Oj»*] 7^/^tttl^^>T^ 
50 6o 
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[0 3] ¥4 '<y KBfr*rf-5 K7i^ — M 


< 13 ) <ttfJS3 I 1 7 9 6 6f 
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ft, 7-»fi, 8-*W»*^ 9-§tit«!«, 21 
H\ 2 3-1I-K71/-A, 24-7V'>a7';l/y- 
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